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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

1 . Claims 1-32, 46-50 and 52-53 are rejected under 35 U. S. C. 102(e) as being anticipated 
by Gates et al. (US 6,203,613, herein after Gates). 

Regarding claims 1-6, 9 and 11, Gates discloses in Example 8 (Col. 11, lines 24-65) a 
method of fabricating a magnetic memory cell, comprising: providing a substrate on which the 
magnetic memory cell is formed; depositing a first ferromagnetic layer (Mn, Fe); depositing a 
dielectric layer (AI2O3) over the first ferromagnetic layer; and depositing a second ferromagnetic 
layer (Co) over the dielectric layer, wherein (Mn, Fe/ AI2O3 / Co) layers is formed by atomic 
layer deposition (ALD). ALD is often described as a self-limiting process, in that a finite number 
of sites exist on a substrate to which the first species may form chemical bonds. The second 
species might only bond to the first species and thus may also be self-limiting. Once all of the 
finite number of sites on a substrate are bonded with a first species, the first species will often 
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not bond to other of the first species already bonded with the substrate. {See Sneh (US 
6,617,173) (Col. 4; Lines 21-29) for evidence of the state of the art in which ALD process 
comprising alternating, self-saturating surface reactions.} 

Regarding claim 7, Gates discloses that depositing the first ferromagnetic layer by ALD 
comprises depositing a metal oxide by ALD and subsequently reducing the metal oxide to 
elemental metal (col. 11, lines 30-45 and col. 4, lines 40-51). 

Regarding claim 8, Gates discloses that "A yet further object of the present invention is to 
provide an ALD process using a metal nitrate-containing precursor to form a complex multilayer 
structure which contains alternating films of metal oxides, metal nitrides and metals in any 
combination " (col. 3, lines 63-67) and " The present invention describes the use of metal nitrate- 
containing precursors, M(N03) X to form metal-containing films by any ALD method. The term 
"metal-containing films" includes metal oxides, metal nitrides, elemental metal or any 
combination or mixtures thereof including multilayers and multicomponent. The precursors of 
the present invention are used with a co-reactant gas such as an oxidizing agent, a reducing agent 
or a nitriding agent in forming metal-containing films by ALD. In the above formula, M is a 
metal selected from the group consisting of Ti, Ga, Zr, Sn, Co, V, Cr, Hf, Cu, Mn, La, Y, Al, Gd, 
Nd, Sm, Si, Nb, Ta and In; and x is the valence state of M" (col. 4, lines 40-51). Therefore, the 
limitation "wherein the elemental metal comprises cobalt" (as recited in claim 8) is inherent in 
the product of the prior art (Gates et al.). 

Regarding claim 10, Gates discloses that depositing the second ferromagnetic layer 
comprises depositing a metal oxide by ALD and subsequently reducing the metal oxide to 
elemental metal (col. 11, lines 55-65 and col. 4, lines 40-51). 
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Regarding claim 12, Gates discloses that the first ferromagnetic layer (lOnm MnFe) (col. 
11, lines 44-45) has a lower magnetic permeability than the second ferromagnetic layer (lOOnm 
Co) (Col. 11, lines 64-65). 

Regarding claim 13, Gates discloses that the first ferromagnetic layer (lOnm MnFe) (col. 
11, lines 44-45) is thinner than the second ferromagnetic layer (lOOnm Co) (Col. 11, lines 64- 
65). 

Regarding claim 14, Gates discloses a method of fabricating a magnetic memory cell, 
comprising: providing a substrate on which the magnetic memory cell is formed (col. 11, lines 
24-29); depositing a first magnetic layer (Mn, Fe) on the substrate; forming a dielectric layer 
(AI2O3) over the first magnetic layer; depositing a magnetic metal oxide layer {Co(N03) x } over 
the dielectric layer by atomic layer deposition (ALD); and reducing the magnetic metal oxide 
layer to a magnetic elemental metal layer (col. 11, lines 55-65 and col. 4, lines 40-51). 

Regarding claims 15-19, Gates discloses a method of fabricating a magnetic memory cell, 
comprising: providing a substrate on which the magnetic memory cell is formed (col. 1 1 , lines 
24-29). Gates also discloses that "A yet further object of the present invention is to provide an 
ALD process using a metal nitrate-containing precursor to form a complex multilayer structure 
which contains alternating films of metal oxides, metal nitrides and metals in any combination " 
(col. 3, lines 63-67) and " The present invention describes the use of metal nitrate-containing 
precursors, M(N03) X to form metal-containing films by any ALD method. The term "metal- 
containing films" includes metal oxides, metal nitrides, elemental metal or any combination or 
mixtures thereof including multilayers and multicomponent. The precursors of the present 
invention are used with a co-reactant gas such as an oxidizing agent, a reducing agent or a 
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nitriding agent in forming metal-containing films by ALD. In the above formula, M is a metal 
selected from the group consisting of Ti, Ga, Zr, Sn, Co, V, Cr, Hf, Cu, Mn, La, Y, Al, Gd, Nd, 
Sm, Si, Nb, Ta and In; and x is the valence state of M" (col. 4, lines 40-51). Therefore, the 
limitation "forming a first magnetic layer on the substrate; depositing a first non-magnetic metal 
oxide layer over the first magnetic layer; converting the first non-magnetic metal oxide layer to a 
first non-magnetic metal layer; depositing an insulating layer on the first non-magnetic metal 
layer; depositing a second non-magnetic metal oxide layer by atomic layer deposition (ALD); 
converting the second non-magnetic metal oxide layer to a second non-magnetic metal layer; 
and depositing a second magnetic layer on the second non-magnetic metal layer" (as recited in 
claim 15) is inherent in the product and process of the prior art (Gates et al.). 

Regarding claims 20-25, 27, 28 and 30, Gates discloses a method of fabricating a 
magnetic structure, comprising: depositing a plurality of metal oxide layers on a substrate by 
atomic layer deposition (ALD); and converting at least one of the metal oxide layers to elemental 
metal layers, wherein at least one of the metal oxide layers is magnetic {See Example 8 (Col. 11, 
lines 24-65)}. 

Regarding claims 26, 29 and 31-32, Gates discloses that "A yet further object of the 
present invention is to provide an ALD process using a metal nitrate-containing precursor to 
form a complex multilayer structure which contains alternating films of metal oxides, metal 
nitrides and metals in any combination " (col. 3, lines 63-67) and " The present invention 
describes the use of metal nitrate-containing precursors, M(N03) X to form metal-containing films 
by any ALD method. The term "metal-containing films" includes metal oxides, metal nitrides, 
elemental metal or any combination or mixtures thereof including multilayers and 
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multicomponent. The precursors of the present invention are used with a co-reactant gas such as 
an oxidizing agent, a reducing agent or a nitriding agent in forming metal-containing films by 
ALD. In the above formula, M is a metal selected from the group consisting of Ti, Ga, Zr, Sn, 
Co, V, Cr, Hf, Cu, Mn, La, Y, Al, Gd, Nd, Sm, Si, Nb, Ta and In; and x is the valence state of 
M" (col. 4, lines 40-51). Therefore, the limitations "wherein depositing the plurality of metal 
oxide layers comprises, in order: depositing a first magnetic metal oxide layer, depositing a first 
non-magnetic metal oxide layer, depositing an insulating layer, depositing a second non 
magnetic metal oxide layer, and depositing a second magnetic metal oxide layer " (as recited in 
claim 26); "wherein at least one of the metal oxide layers comprises a ferromagnetic oxide 
selected from the group consisting of magnetite (FesC^), Cr02, manganite perovskites doped 
with alkaline earth metals and metal oxide superlattices" (as recited in claim 29); "wherein the 
magnetic nano laminate comprises at least one non-magnetic metal" (as recited in claim 31) and 
"wherein the non-magnetic metal is copper" (as recited in claim 32) are inherent in the product 
and process of the prior art (Gates et al.). 

Regarding claims 46-50, Gates discloses a method of fabricating a magnetic memory cell, 
comprising: providing a substrate on which the magnetic memory cell is formed (col. 11, lines 
24-29). Gates also discloses that "A yet further object of the present invention is to provide an 
ALD process using a metal nitrate-containing precursor to form a complex multilayer structure 
which contains alternating films of metal oxides, metal nitrides and metals in any combination " 
(col. 3, lines 63-67) and " The present invention describes the use of metal nitrate-containing 
precursors, M(N03) X to form metal-containing films by any ALD method. The term "metal- 
containing films" includes metal oxides, metal nitrides, elemental metal or any combination or 
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mixtures thereof including multilayers and multicomponent. The precursors of the present 
invention are used with a co-reactant gas such as an oxidizing agent, a reducing agent or a 
nitriding agent in forming metal-containing films by ALD. In the above formula, M is a metal 
selected from the group consisting of Ti, Ga, Zr, Sn, Co, V, Cr, Hf, Cu, Mn, La, Y, Al, Gd, Nd, 
Sm, Si, Nb, Ta and In; and x is the valence state of M" (col. 4, lines 40-51). Therefore, the 
limitations "depositing a first ferromagnetic layer by ALD, depositing a conductive layer over 
the first ferromagnetic layer, and depositing a second ferromagnetic layer over the conductive 
layer " (as recited in claim 46); "wherein the conductive layer is deposited by atomic layer 
deposition" (as recited in claim 47); "wherein the second ferromagnetic layer is deposited by 
atomic layer deposition" (as recited in claim 48); "wherein the first ferromagnetic layer 
comprises NiFe and the second ferromagnetic layer comprises Co" (as recited in claim 49) and 
"wherein the conductive layer comprises Cu" (as recited in claim 50) are inherent in the product 
and process of the prior art (Gates et al.). 

Regarding claims 52-53, Gates discloses a method of fabricating a magnetic memory cell, 
comprising: providing a substrate on which the magnetic memory cell is formed (col. 11, lines 
24-29); depositing a first ferromagnetic layer (Mn, Fe) on the substrate; forming a dielectric 
layer (AI2O3) over the first magnetic layer; depositing a second ferromagnetic metal oxide 
layer {Co(N03) x } over the dielectric layer by atomic layer deposition (ALD); and reducing the 
magnetic metal oxide layer to a magnetic elemental metal layer (Co) (col. 1 1 , lines 55-65 and 
col. 4, lines 40-51). 
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Conclusion 



2. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to David Vu whose telephone number is (571) 272-1798. The 
examiner can normally be reached on Monday-Friday from 8:00am to 5:00pm. If attempt to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, David Nelms can 
be reached on (571) 272-1787. The fax phone number for the organization where this application 
or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




David Vu 



August 23, 2004. 



